Rapid sex identification of papaya (Carica papaya) using multiplex loop-mediated isothermal amplification (mLAMP).
Papaya (Carica papaya L.) is established as a cash crop throughout the tropical and subtropical regions due to its easy adaptation to diverse agricultural conditions, high yields, and prompt returns. The sex types of papaya plants are hermaphrodite, male, and female. Among them, hermaphroditic plants are the major type in papaya production, because the fruit has commercial advantages over that of the other sexes. Sex inheritance in papaya is determined by the M and M(h) dominant alleles in males and hermaphrodites, respectively, and a recessive m allele in females. Currently, all hermaphrodite seeds are not available due to the lethality of dominant homozygosity. Therefore, in this study, six male-hermaphrodite-specific markers were developed for a rapid sex identification using multiplex loop-mediated isothermal amplification (mLAMP) to efficiently and precisely select hermaphroditic individuals in the seedling or early growth stage. The LM1-LAMP assay consisted of two sex-LAMP reactions for amplifying two male-specific markers (T12 and Cpsm90) in one reaction, and showed several advantages in terms of a rapid reaction time (<1 h), isothermal conditions (less equipment required), a high efficiency (0.5 ng of DNA required in the reaction mixture), and an economical reaction system (5 μl in volume). The established method can be easily performed in the field by visual inspection and facilitates the selection of all hermaphroditic individuals in papaya production.